Contribution of Con-X
to Growth of Structure Test
with Cluster Surveys



Dark Energy Observables
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Cluster mass function as DE probe
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Role of d(z) and H(2)
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Cluster mass function as DE probe
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Also detect A
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Dark matter only simulations
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High-resolution hydro-simulations

Nagai, Kravtsov, Vikhlinin  (NKV)



Simulations with cooling and star formation
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T/(T)

Chandra data: profiles

0.5

l-&-'# T

0.2 0.4 0.6
r/T180

0.8

[n?dl, 10% cm™

107 ¢

1072 ¢

=
<
w

|—\
S
N

=
S
a1

=
S
»

=
<
~

10

100

r, kpe

V’'06



Chandra data: M — T relation
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Approach to mass estimates

1. Use robust results from simulations to find good proxy for M
e accurate (low-scatter)
e evolves as predicted in self-similar theory

¢ insensitive to dynamical state

2. Calibrate M — X with relaxed clusters (or weak lensing)

3. POSSIBLY, use first-order corrections to normalization and
evolution of M — X



comparison of mass proxies: Tx—M
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comparison of mass proxies: Yy—-M
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comparison of mass proxies: Yy-M
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wo — Qu

CMB + Clusters (evolution and o5 o< 6; (Q,h%)713 (Q),h*)"3% B0 Gy)
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wo — Qu

CMB + Clusters + BAO + SDSS &2 dF P(k) +SN
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wo — Qu

CMB “‘classical” + BAO + SDSS &2 dF P(k) + SN+ Cluster Data
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AM/M requirements & Role of Con-X

e Current results:
40 clusters, Aw = +0.17 & AM/M =9%

e Future:
400 clusters, Aw = +0.05 << AM/M = 2.5%

4000 clusters, Aw = +0.017 < AM/M = 0.9%
100000 clusters, Aw < 001 < AM/M <0.5%

® Via f,, test:
Atz =1: AM/M = %Ad/d = 1.6% to ensure Aw = +0.05

e Role of Con-X
— provide %-accurate M.y in ~ 500 clusters

— Extra info to improve reliability in M
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“Bullet Cluster”




“Bullet Cluster”




What about o5?
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What about fg;s?

"CMB -
8045y * """"" +—
o : T I
: +
£ 010 " * \ -
&

0.05} -
0.00 b b

0.20F

Q
CMB: — = 0.175 + 0.015
Qy

Clusters (2 = 0.68): fgas + f. = (0.146 £+ 0.010)

10

Af = 0.029 £ 0.018




Detection of Dark Energy
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